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6.2 4 Antidifferentiation by Substitution

DEFINITION Indefinite Integral
The family of all antiderivatives of a function f(x) is the indefinite integral of f
with respect to x and is denoted by [f(x)dx.

If F is any function such that F'(x) = f(x), then f f(x)dx = F(x) + C, where C is an
arbitrary constant, called the constant of integration.

EXAMPLE 1 Evaluating an Indefinite Integral
I L L]
Evaluate [(x2 — sin x) dx. C < lx\ = X - S, r\x\

{)- é X icosx +C
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Properties of Indefinite Integrals

f kf(x)dx =k f f(x)dx for any constant k
J(f(x) * g(x)) dx = jf(ndr * fg(x)dx

Power Formulas

T 1
fu"du= + Cwhenn # —1 ju"du= —du=Inlul+C
n+1 u

(see Example 2)

Trigonometric Formulas

fcosudu =sinu+ C jsinudu= —cosu + C
fseczudu=tanu+C jcséudu=—cotu+c
fsecutanudu=secu+C jcscucotudu=—cscu+C

Exponential and Logarithmic Formulas
fe“du=e“+C J'a"du=i+C

Ina
Jlnudu =wulnu —u+ C (See Example 2)

Inu ulnu —u
Jlogaudu—flna du = ng 1 (€
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EXAMPLE 2 Verifying Antiderivative Formulas

Verify the antiderivative formulas:

1
(a) J'u"du= f;du= Inlul +C () [Inudu=ulnu—u+C
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EXPLORATION 1 .Y ff(u) du and ff(u) dx the Same Thing?
Let u = x? and let f (u) = u?.
1. Find ff(u) du as a function of u.
2. Use your answer to question 1 to write [f(u) du as a function of x.
3. Show that f(«) = x° and find ff(u) dx as a function of x.
4. Are the answers to questions 2 and 3 the same?

'. 50: A = %f():* + C ({((LAJU\B
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. %(xl) +C = 'Z‘,Zx/%\*L

(\(QW\&x\ "7 XA C’

EXAMPLE 3 Paying Attention to the Differential
Letf(x) = x® + 1 and let u = x2. Find each of the following antiderivatives in terms of x:

(a) ff(x) dx (b) ff(u) du (c) ff(u) dx
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U Substitution Activity



http://www.zweigmedia.com/4eSite/tutorials4/frames6_2.html
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EXAMPLE 4 Using Substitution

Evaluate [ sin x €% dx .

_ - |
W= Cosx \Ss;nx e\« | -:;\;x d‘«-
Aw . ) n
A = — SN "Se du
-\
Ax = < A -0+ C
~ CotW¥
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EXAMPLE 5 Using Substitution

Evaluate [ x*V'5 + 2x3dx.
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Evaluate [ cot 7x dx.

Co S_’y AX
SiIn %

= S,;a /x
Au
E-— 7CDS7>’
i
&X= f cosIx d\k

EXAMPLE 6 Using Substitution

_ (L L dw
‘_‘%,inu\*Q
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EXAMPLE 7 Setting Up a Substitution with a Trigonometric
Identity

Find the indefinite integrals. In each case you can use a trigonometric identity to set up
a substitution.

(a)j d;r (b) jcot23xdx (c) fcos-”xdx
cos~ 2x
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EXAMPLE 8 Evaluating a Definite Integral by Substitution

a3
Evaluate f tan x sec? x dx.
0
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EXAMPLE ©9 That Absolute Value Again
|

X
Evaluat dx.
vuaefoxz_ctx




